1982 3rd ASCOPE
LABORATORIES TEST
CORRELATION PROGRAMME
UN C.F.R. ENGINE”

: Bustani Mustafa and E. Jasjfi
1. INTRODUCTION

During the 2nd Workshop on the ASCOPE Laboratory Test Correlation Programme which
was, held in Kuala Lumpur 17 — 18 August 1981, the following consensus was reached
among participating laboratories :

« The frequency of the correlation test programme should be increased to twice a year.

e Testing should be carried out at the same day and time specified by the Programme
coordinator,

« Testing should be carried out according to the same procedure (bracketing Method).

Member countries taking part in this correlation programme are Indonesia as coordinator
with seven laboratories participating, Malaysia with one laboratory, Thailand and the Philip-
pines with two laboratories each. The coordinator in this correlation programme is respon-
sible in preparing the correlation samples and sending them by air to each participating
laboratory.

The first part of this programme (3rd Correlation Programme) was started by sending
samples in January 1982 and the second part (4th Correlation Programme) was starting by
sending samples in March 1982. It will appear in the next publication. After being tested
by the participating laboratories, the test result are to be sent to the coordinator for the
determination of the standard deviation and other statistical data. Based on these results,
conclusions can be drawn about the deviation of laboratory test results and about outliers
to be rejected.

For better analysis of the results, for each of the samples for correlation it is also required to
report physical and chemical tests such as specific gravity, R.V.P., distillation and lead
(TEL) content in the receiving laboratories. This is necessary in order to take into account
any possible changes in the sample properties which might have occured during transporta-
tion and storage. Also to be observed are ambient and engine operating conditions during
the correlation tests. The results of this analysis can then be used as a base for deviations
the occurence of outliers and recommendation of remedial steps to be taken.

The method used for testing the samples is the bracketing method, while for rounding the
value of the member found during the tests the ASA rules for rounding are used.

The Grubb'’s rejection criteria with the use of ““T** factors is used in evaluating the possible
outliers.

* Presented by the Indonesian Technical Committee to the Workshop on ASCOPE Laboratory held in Bangkok,
Thailand, 9 - 11 October 1982.
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2. CORRELATION PROGRAMME EXECUTION

2.1 Correlation Samples

Lemigas as coordinator, provided and prepared the correlation samples shown in Table 1.
The correlation samples were sent to each participating laboratory.

The amount of the correlation sample, was two liters for each grade, put into two one-litre
cans; one litre cans were used in order to comply with IATA air transport regulations con-
cerning the maximum fuel container volumes permitted for air transport of inflammable
materials.

To facilitate and simplify the conduct of this programme, each sample was coded alpha-
numerically according to sample type as follows :
“"SC—number”, where SC indicates sample code and number indicates sample type.

2.2 Participating Laboratories

The participating laboratories were similarly coded alpha—numerically as follows :

"LC—number”, where LC indicates laboratory code and participant’s number in this cor-
relation programme.

The list of participating laboratories appears in Table 2.

In order to facilitate communication, laboratories in each country were coordinated through
a Country Coordinator. The list of Country Coordinators and the programme coordinator
appears in Table 3.

3. SAMPLE PREPARATION

The 1982 Correlation Programme on CFR Engines consists of two parts, i.e. 3rd and 4th
CFR Correlation Programmes,

For each part of the programmes the test samples and distribute them to the participating
laboratories through their respective country coordinators samples for the first phase (3rd
CFR Correlation Programme) were prepared and sent to the participating laboratories in
January 1982, while for the second phase (4th CFR Correlation Programme) samples were
prepared to be sent in March 1982, and it will appear in the next publications.

In each care, sample preparation consists of five stages, viz :

(1) Acquisition of substances for sample preparation, materials and equipment
(2) Blending of sample

(3) Filling of sample into containers

(4) Packing

(5) Dispatch.

Each of these steps was carried out in the routine manner, but with utmost care, by LE-
MIGAS as the coordinating laboratory.
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4. ROUNDING RULES FOR THE TEST RESULTS

The ASA rules for rounding as pertained to this procedure can be stated simply as follows :

(1) The value of the number is unchanged when the last digit to be dropped is less than 5

(2) The digit proceeding the digit to be dropped is raised by one when the last digit is
greater than 5

(3) When the last digit to be dropped is exactly 5 and the dlglt proceadmg it is an even digit,
the 5 is dropped without change to the number, 1

(4) When the digit to be dropped is:exactly5 and the dlgtt proceedmg it is an odd digit,
the digit proceeding is raised by one ] _

: Example : Il gate e
Number Nearest Nearest
Number Hundredth ill gate » Tenth
1. 97,642 » 97,64 oitsivad 97,6
2. 97,237 X g v =97 24sivab to mud 97,2
3. 97,355 - X r X 9%,86ivsb apsisvA 97,4
4. 97,985 97,98 98,0

When rounding from three digits to one digit the last two digit to be dropped must be con-
sidered together and the rule applies to values greater or less than 50.

97,499 97,4
97,540 97,5
97,551 97,6
97,549 5 v - beisune noisived Vi aste ¢
97 550 g X) = bewsupe noitsived VI qer2

5. PROCEDURE FOR TEST DATA ANALYSIS

1GiIIBIVE ) | O89ic @

i
Test results are analysed according to the followmg procedure for calculatmg basac statnstl-
cal data for analysis programme results.

The data obtained by this procedure include average of results, average of deviations, stan-
dard deviations, and rejection of outliers, which are basic to.other statistical treatment.such

as trend etc.

The data thus obtained also provide sufficient parameters for comparing like data from in-
dividual laboratories or groups of laboratories performing the same test. The procedure is
presented in a step by step manner to;standardize procedure and to simplify. the. qalculamns
and evaluation. The following steps are taken to calculate the basic statistical data i
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e Step |
Number of results = n
Results = X1, X2, X3
Sum of results = n i

e Step |l

Average of results = n i=l X1 n = X

e Step |l
Deviation = X1 — X

Sum of deviation = n i=1 Xq — X
Average deviation = n i=| X7 — X

* Step IV Deviation squared = (X; — X)2
e Step V Variance = ni=1(X; — X)2
n—1
e Step VI Standard deviation = variance =
n (X — X)2
=1
n—1"
¢ Step VIl Rejection of outliers
n(X; — X)2
i=1

=1

“T” factor times standard deviation = T x n—1
In the computation of standard Diviation the use of ( n — 1 ) is statistically more cor-

rect than n.
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6. TEST RESULTS

6.1 3rd ASCOPE EFR Engine Correlation Programme

The results submitted by the participating laboratories were compiled and evaluated follo-
wing the procedure described above.

For the 3rd CFR Correlation Programme, results for sample SC—01 are listed in Tables 4, 5,
6, 7, which show respectively the ambient temperature and engine operating conditions,
general properties of sample deviation of general properties and calculation (see page 13,
through 16). .

Results for sample SC—02 are similarly listed in Table 8, 9, 10, 11 (page 15, through 20) .

Similarly,. the results for sample SC—03 are shown in Tables 12, 13, 14, 15, (see page 21,
through 24)

The results are summarized visualy in Figure 1, 2, 3, which plot the laboratory test results,
the average octane number, standard deviations, and rejection of outliers for samples SC
—01, SC—02, SC—03, respectively (see page 25 through 27).

7. CONCLUSION

7.1 3rd ASCOPE

From the results of test conducted by all partipating laboratories and the evaluation of stan-
dard deviation/rejection of outliers (see Fig 1, Fig 2, Fig 3, Page 25, Page 26,27), the follow-
ing conclusion can be drawn.

7.1.1 Test Results
Concerning sample SC-01, 3 (three) ratings exceed standard deviation viz, the ratings com-

ing from LC-05, LC-09, LC-12, which are however not to be rejected as outliers being still

within acceptable limits based on Grubb’s Criterion for 99 percent probability.
Hence, the ratings from all the participating laboratories concerning SC-01 are satisfactory.
Concerning sample SC-02, 3 (three) ratings exceed standard deviation, coming from LC-04,

LC-06 and LC-13, which are however still within acceptable limits based on Grubb’s
Criterion. This means that all test results of sample SC-02 are satisfactory.

Concerning sample SC-03, 2 (two) ratings exceed standard deviation, coming from LC-07
and LC-09 which are however still within aceeptable limits based on Grubb’s criterion.
This mean that all test results of sample SC-03 are satisfactory.

7.1.2 Inspection Test

The inspection test data can also point out problems with the sample fuel (l.e. poorly mixed,
light end loss, poor handling, leaking etc).

According to table 6, 10, 14, there are no significant deviations in the specific gravity, RVP.
distilation and TEL content. This means that all correlation samples are stisfactory.
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7.1.3. Adherence to the Test Procedure

Although, the test results of the samples SC-01, SC-02, and SC-03 submitted by all the par-
ticipating laboratories are satisfactory, (none is rejected as outlier), from the data on ambient
and engine operating conditions during testing of samples SC-01, SC-02 and SC-03, howe-
ver it can be seen that one of the participating laboratories has not satisfied the conditions for
the correlation of CFR engines. One has deviated from the test procedure estabilished by the
ASTM.

Exampie of non-adherence to the procedure is as follows :

Concerning sample SC-01

Participating laboratory LC-02 carried out the test with too large a knock sensitivity viz, 50.
This can cause inaccuracies in acquiring the octane number by interpolation. According to
the ASTM Manual for octane numbers lower than 100 the sensitivity to be used is about 30
or less.

7.2 Test Results

Concerning sample SC-01, 3 (three) rating exceed standard deviation viz, the ratings com-
'ing from LC-05, LC-07, LC-10 which are however not to be rejected as outliers being still
within acceptable limits based on Grubb's Criterion for 99 percent probability.

Hence, the ratings from all the participating laboratories concerning SC-01 are satisfactory.

Concerning sample SC-02, 2 (two) ratings exceed standard deviation, coming from LC-02
and LC-04, which are however still within acceptable limits based on Grubb’s Criterion.

Hence, the ratings from all the participating laboratories concerning SC-02 are satisfactory.
Concerning sample SC-03, 2 {two) ratings exceed standard deviation coming from LC-07
and LC-09, which are however still within acceptable limits based on Grubb's Criterion.
This means that all the test results of sample SC-03 are satisfactory.

7.2.1. Inspection Tests

According to our conclusion on the third Ascope laboratory test Correlation Programme
Gravity, RVP and TEL content. This means that all correlation samples are satisfactory.

7.2.2. Adherence to the Procedure.

Although the test resulrs of the samples SC-01, SC-02 and 03 submitted by all the par-
ticipating laboratories are satisfactory (none is rejected as outlier), from the data on ambient
and engine operating conditions during testing of SC-01, SC-02 and SC-03, however, can
be seen that one of the participating laboratories has not satisfied the standard operating
conditions for correlation of CFR engine.

(1) Concerning Sample SC-01

Participant laboratory LC-02 carried out the test with micrometer setting at 0,453 in.
According to Table 2 of the ASTM Manual, for knock rating at 99,0 octane number, the
micrometer setting has to be about 0,377 in.
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(2) Concerning Sample SC-02

Participant laboratory LC-02 carried out the test with micrometer setting at 0, 598 in.

According to Table 2 of ASTM Manual for knock rating at 89,0 octane number, the
micrometer setting has to be about 0,507 in.

(3) Concerning Sample SC-03

Participant laboratory LC-02 carried out the test with micrometer setting at 0,638 in. Ac-
cording to table 2 of ASTM Manual for knock rating at 84,7 octane number, the
micrometer setting has to be about 0,546 in.

7.3 GENERAL CONCLUSION

From observation of the test of all the correlation samples and participating laboratories,
it can be concluded that the maximum and minimum deviation of all the ratings are still
within acceptable limits on the basis of Grubb’s Criterion for 99 percent probability. It
means that none of the test results are rejected.

Concerning the evaluation of ratings exceeding standard deviation from 1st Programme
(1980) to 4th Programme (1982) for sample SC-01, SC-02, SC-03, the precentage of ratings
exceeding standard deviation has decreased which shows that the Programmes are succesful
in improving the performance of the participating laboratories.

Some participants however are still persisting in no-adherence to the ASTM Procedure.

List of Literature

1. Annual Book of ASTM Standards 1980
2. Ethyl Cooperation Technical Services Laboratories (1974)

3. Comite De La Detonation La Measure De L’ indice D’ Octane
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Table 1

3rd ASCOPE Laboratory Test Correlation

“Programme

on CFR Engines (1982)

Types and Codes of Sample

Type

Grade

Code

1. Commercial
2. Commercial
3. Standardization

Fuel High Grade
Fuel Low Grade
Toluene— Heptane

SC-01
SC—-02
- SC—=03
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Table 2

3rd ASCOPE LABORATORY TEST

CORRELATION
PROGRAMME ON CFR ENGINES (1982)

List of Participating Laboratories

Country

Laboratory

Indonesia

Scientific Contribution No. 1/1883.

(1

(2)

(3)

(4)

(5)

(6)

(7)

Pertamina
Refining Unit | Lab.
Pangkalan Brandan

Pertamina
Refining Unit Il Lab.
Dumai

Pertamina
Refining Unit Il Lab.
Plaju

Pertamina
Refining Unit 11l Lab.
Sungai Gerong

Pertamina
Refining Unit IV Lab.
Cilacap

Pertamina
Refining Unit V Lab.
Balikpapan

Lemigas

Oil and Gas Technology
Development Centre
P.0O. Box 89 JKT
Jakarta

1




Country Laboratory

Malaysia (1) ESSO Malaysia Berhad
£ OV . Port Dickson
Att. : Mr. John J. Degouff
Refinery Manager

Philippines (1) Bataan Refining Corporation
- (BRC)
P.O. Box 1035 MCC
Makati )
Metro Manila

(2) Petrophil Corporation
Pandacan Laboratory
P.0. Box 1031 MCC
Makati
Metro Manila

Thailand (1) Defence Energy Department
Bangchak Refinery
Laboratories
" Bangchak
Bangkok

(2) Science Division
Qil Distribution and Supply
" Petroleum Authority of
Thailand
Prakanong
Bangkok
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Table 3
3'd ASCOPE Laboratory Test Correlation

Programme
on CFR Engines (1982)

List of Country Coordinators

Country Coordinator

Indonesia Mr. Bustani Mustafa
PPTMGB “LEMIGAS”
P.0. Box 89/JKT
Jakarta

Malaysia Mr. Jejakumar Thangarajah
Refinery Project Department
Processing and Manufacturing
Division
Petronas, P.O. Box 2444
Bangunan MIDF, 195 A, Jalan
Pakeliling
Kuala Lumpur
Telex : Petron MA 30839

Philippines Mr. R.S. Bernardo
Petrophil Corporation
7901 Makati Avenue
Makati
Metro Manila
Telex : 22259 PNO PH,
45270 PNOC PM

Thailand Mr. Sawaeng Boonyasuwat
Science Department
Office of Qil Distribution and

Supply
Petroleum Authority of Thailand
Prakanong
Bangkok
Telex : 87940 NGOT TH
Programme
Coordinator Mr. E. Jasjfi

PPTMGB “LEMIGAS”
P.O. Box 89/JKT
Jakarta.
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3RD ASCOPE LABORATORY TEST CORRELATION PROGRAMME
FOR CFR ENGINES (1982)
Calculation SC—-01

Table 7

Col. A Col.B Col.C Col.D
Motor Number F— 1 Octame Deviation Deviation
Laboratory Number of Average squared
LC-01 3 97.7 + 0.2 0.04
LC-02 4—-62—1131197 97.3 - 0.2 0.04
LC—-03 E—1815 97.8 + 0.3 0.09
LC—04 1131181 97.2 - 0.3 0.09
LC—05 F—1 98.0 + 0.5 0.25
LC—06 752148/6718 97.8 + 0.3 0.09
LC—07 207441 97.2 -03 0.09
LC—08
LC—09 1104652 96.9 — 06 0.36
LC—10 G 37747 97.4 - 0.1 0.01
LC-1 9-—-69—178812 97.4 - 0.1 0.01
LC—12 6—72—230541 98.0 +05 0.25
LC—13 CFR—48 97.7 +0.2 0.04 |
Sum 1170.4 3.6 1.36
No. of Results (n) 12 12 12 |
|
Step 1:
sum of results 1170.4
Average Octane Number = o ol el ¢ =975
Step 2 : L
Average Deviation _ sumof de\.na.tmn = 38
no of deviation 12
o 3 : f d ed
M aciance _ _sum of dev. squar 136 _ 1.36 0.12
(no of dev. squared — 1) 2-1 1
Step 4 :
= 0.35

Standard Deviation =

Step 5:

Rejection of Qutliers

= "T" factor X std. deviation

square root of variance = V' variance = V 0.12

2.56 X 0.36 = 0.89.
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Table 11

3RD ASCOPE LABORATORY TEST CORRELATION PROGRAMME

FOR CFR ENGINES (1982)
Calculation SC-02

Col. A Col.B ColC Col.D
Motor Number F-1 Octane Deviation Deviation
Laboratory
Number of Average squared
LC—01 3 86.9 +0.2 0.04
LC—02 4—62—1131197 86.5 —-0.2 0.04
LC—-03 E—1815 86.9 +0.2 0.04
LC—04 1131181 86.4 0.09
LC—05 F—1 86.7 0.0 0.0
LC—06 752148/6718 87.0 +0.3 0.09
LC—07 207441 86.5 —0.2 0.04
LC—08
LC—09 1104652 86.5 —-0.2 0.04
LC—10 G 37747 86.6 —0.1 0.01
e~ 9—69—178812 86.8 +0.1 0.01
LC—-12 6—72—230541 86.9 +0.2 0.04
LC—13 CFR—48 86.4 —-0.3
Sum 1040.1 2.3 0.53
No. of Results (n) 12 12 12
Step 1: f Its
Average Octane Number -—————s:: :f rr:::l = = ——101;0'1 = 887
Step 2 : of deviation 23
fiverage Devistion ?omof de\:ation T R AW
SWP 3: sum of dev. squared - 08 _ 08 _ .
. (no. of dev.squared - 1) 121 1 '
Step 4 :

Standard Deviation

Step 5:

Rejection of Outliers

All results are not rejected,

Scientific Contribution No. 1/1983.

1 “T” factor X std. deviation = 2.65 x 0.22 = 0.56

square root of variance v/ = variance = \/ 0.05 = 0.22

21




EVS'0 | ELSO 9vS°0 055°0 S¥S°0 L¥S0 EPG0 | €SS0 | L¥S0 0LS0 | S¥S'0 SW
uonisod sapuljA)
959 a2a
CELGIEN
4} g9z 9l 8l Zl €T 8L 9 8¢ Ll ¥e1 6L ANARISUBS 1818WNO0UY
0 v+ ST 9 (84 14 St (484 S S9°E ST S9'E w ‘apminy
009 009 009 009 865 009 009 009 009 009 009 865 WdH
09L 98/ 092 094 (=174 9L £6L £9L 29/ 09/ G'G9/ 0'v9, |BH ww'ainssaid ouauwoleg
‘aimesadwa | jusiquiy
Gzl A Szl Sel1 Lz1 1A 74} gzl 9z1 Szl I +6Z1L GZL  |do ‘eimeiadwa] sy axelu|
saA saA SaA oN SaA SaA SOA SaA SaA SaA SBA oN ON/S@A ‘18Mo | 89| asM)
. : ; . ; 4 : |neysanQ 1se
6L1L v0Z vEL | ZTevL | L1l 86l 99 6eL 861 e'eee oL L'e8 i81ye sinoH Buiuuny
= §18¢ SE9lL Z'ZeVL = 8'veECl | 8E6E £'/Z21 | | €925 | S'9€99 o= £'Z0EE SINOH |e10]
| LYSOEZ | Z188LI 8L.9 LBLLELL
8y —H40 LYLIED L L—d4 | L8LLELL |S1BL—3 € 1squinp Jo10pN
¢L—9 | 69—6 G P /8YLZSL 29—t
€L—=01 |21—D01 [ 1L—27 | 0L—071) 60—J7 | 80—J1 [ £0—27 | 90—21 | S0—21 | ¥0—21 | £0—21 |z0—21 | L0—D1 "ON ‘geq

£0-2S @jdwes suonipuo) 1sa]
(z86L) SINION3 H4D HO4

JWWVHOOHd NOILYTIHHOD 1S31 AHOLVYHO8Y1 3d00SY QHE

ZlL @1qel

Scientific Contribution No, 1/1983,




"(SYV) 9SN/IW Z0'0 = uswo) 131 : £0—I7 : 8loN

6000 | N I'N IN L0°0 N Z00 | 100 IN >y N IIN N omwmw_ﬁﬁwmouﬂw
vz | ozl | e | oz | o goL [ goer | ez | oz | o | ez | s | 26 d3
5'L01 wi | sol o | ol sooL [ g8oL | sor | 6ot | o0 | oo [ o0 | 20 %06
680l | oL voL | sor | vor | o oL | v | vou sot | vor | ovor | wor | 9 %08
zzoL | zol ot | et | zot | 1ok gt | 2ot | eor | eor | zoo | szou | zor | 9 %0l
566 | ool 86 oot | oo | es oL | 96 | 00t | oot | 8 | 566 | 00L | 7o 48l
98—Q WLSV
uoneyusig
L £l i | z1 o'l 07z ' zt | o 9l 1 vi | €L [sd eze—awisv day
pL08'0 | 8080 | 98080 | 608°0 | 9908'0 | ¥508°0 L2080 | Zz08'0 1808°0 9808'0 | £908'0
t8 | o | 8w | 8w | e | 1ve zes | 8v8 | 098 | 98 | 5w | 88 | w8 | o mﬂmu_rmcu,_wﬂmwuos_
gy—u0| 700 | S8 | vise o | zgavorl ooz | S0 |-y |isuigie [sis- et e ~ Jequin Jo10
@beiany | £1-91| 24—-01| 11—01[ 04—21 60-27 | 80—21| £0-97 [ 90-21 | 0-21 | ¥0—27 | £0—01 | 20-27 | 10—21 ‘oN ge1

€0 — 'D’'S 'ON 8jdweg s)jnsay s8]
(Z86L) SINISNI ¥3D HO4
JWWVYHO0Hd NOILLYTIHHOD 1S31 AHOLYHO8Y1 3d0DSY PIE
£L ®|qey

]

|
|




6000— | 600°0— [ 6000— | 1900+ | 60°0— LL00+ | 100°0— | 600°0— 600°0— | 600°0— | 600°0— | DSN/Iwiuaue) "1'I'L
vz— | 96+ [goi+ | yo— | vs— voi— | v+ | 90+ | vz— | vo— | zoi+ | vi— | 26 a3
50— | go— | g0+ [ s0— | g0— ot— | o1+ | go+ | g1+ | s0— | oo | g0— | 2 %06
vo+ | vo+ | vo+ | vo+ | eo— 60— | wo+ | ro+ [ i+ | vo+ | vo+ | vo+ | Do %05
zo— | zo— | go+ | zo- | zi- ro— | zo— | go+ | 8o+ | zo— | go+ | zo— | Do %0L
¢l— | g0+ | go+ | go- go+ | 00 | go+ | g0+ | g1— | o0 | go+ [ 2 b 2.
to— | 00 | zo— | zo+ | g0+ g0+ | zo— | ro— | zo+ | zo— | oo | vo— | msd dAY
9000°0 + { 2100°0+ | 9100°0 + | 8000°0— | 0z00"0— £000°0— [ 2000°0— [ 9000°0+ [ £000°0—| 20000~ | 21000+ | 1100°0—| *4409/09 Aue1D dyadS
€1-91 | z1—91 | 11=21 [01—21 | 60—01 | 80—01 | £0—27 | 90— | S0—I1 | v0—21 | €0-21 | 20-7 | 10-D1 uoeuLIaIeQ

(E0—9s) @|dwes ao_u..ono..m_.l_u..o:cu Jo uoneineg
(Z86L) SINION3 H4D HO4

JWINVYHOOHd NOILYTIHHOD 1S31 AHOLVHO8Y1 3d0ISY PiE

¥l @iqel

s
g
2
8
g
5

24




Table 15
3RD ASCOPE LABORATORY TEST CORRELATION PROGRAMME
FOR CFR ENGINES (1982)
Cal__nulation SC-03

r Col. A Col'B Col.C ‘ Col. D
Laboratory Motor Number F-1 Octane Deviation Deviation
Number of Average squared
LC-01 3 84.7 0.0 0.0
LC—02 4—-62—1131197 84.8 +0.1 0.01
LC—-03 E—1815 84.5 —-0.2 0.04
LC—04 1131181 84.6 -0.1 0.01
LC—05 F—1 85.0 +0.3 0.09
LC—06 752148/6718 84.8 +0.1 0.01
LC—-07 207441 85.2 +0.5 0.25
LC—08
LC—09 1104652 84.1 —0.6 0.36
LC—10 G 37747 84.7 0.0 0.0
LC-—11 9-—-69—178812 84.8 +0.1 0.01
LC—12 6—72—-230541 84.8 +0.1 0.01
LC-13 CFR—48 84.8 0.0 0.0
Sum 1016.7 g | 0.79
No. of Results (n) 12 12 12
Step 1:
sumofresults _ 1016.7
Average Octane Number 0. Ol resul® =" 84.7
Step 2 :
o sum of deviation _ 2.1 _
Average Deviation b 12 " 0.18
Step 3: :
3 f dev. squared 0.79 0.
Variance o - s L = =007
(no. of dev - squared - 1) (12-1) 1" ¢
Step 4 :
Standard Deviation square root of varience = vV variance =V0.07 = 0.26
Step 5 :
Rejection of Outliers “T* factor X std. deviation = 2,65 x 0.26 = 0.66

All result are not rejected.
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DEVIATION FROM AVERAGE

FIG. 1

DEVIATION vs LAB. CODE (SC -01)
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FIG. 2
DEVIATION vs LAB. CODE (SC—02)
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FIG. 3
DEVIATION vs LAB, CODE (SC—03)
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